III. A Letter of Dr. Wallis to Dr. Sloane, 
concerning the Generation of Hail, and of 
Thunder and Lightning, and the EffeEis 




SIR* 



Oxford, July z6. 169J. 



I Thank you for the Tranfa&ions of June, 
which you fent me; wherein I am well plea- 
fed with Mr Hal/fs Remarks on the Torricellian Expe- 
riment at the Top of Snovodon-Hitl in Wales, at the 
Height of 1x40 Yards Perpendicular. Where the 
Height of that Quickfilver in the Barofcope was 
3 Inches and *? k(s than below at the Sea-fide : 
Which is an Obfervation of good ufe: and would 
have been more fo, had he had the Leifure to make 
like Obiervations at feveral other Perpendicular 
Heights in the Afcent. For from fuch comparative 
Obiervations, we are to make an Eftimate, at what 
Proportion the Height of the Quickfilver doth de« 
create in reference to the Height of the Place. I measi 
whether in the fame Proportion, or the Duplicate, 
Sub-duplicate, or how otherwife Complicate thereof. 
From whence we may make a Judgment of the 
Height of the Atmofphere, if at leaft it have a deter- 
minate Height. I did once attempt ( a great while 
fince ) a Computation of it j but wanted a Sufficient 
Number of Data to proceed upon. 

But that which is moft furprifing in thofe Tranf- 
attions is f the prodigious Hails there mentioned; 
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which happened at many Places, on different Days, 
and all within the corapafs of lefs than Six Weeks. 
I have been told of the like in other Places about 
the fame Time, in Lincolnpire^ Hampflrire, and elfe- 
where; whether or no on the fame Days which you 
mention, I cannot tell ; nor can I give a particular 
Account of them. But it would be kind in thofe 
who can, to give you like Accounts thereof with 
thofe you have Publifhed, for a like Publick la- 
formation, 

I find it is thought very ftrange, what ibould cauB 
fo fudden a Congelation of Hail-ftones to fo great a 
Bignefs before they fell. And it is indeed very 
flrange. But it is not neceflary that the whole Big- 
nefs be attained before they begin to fall, but the 
freezing may continue during the Fall, to increafe 
the Bulk. For I remember that (many Years fmce) 
I obferved here at Oxford, a ftrange Shower of Hail, 
wherein (befides the formed Stones that fell on the 
Ground) there did hang on the Trees a great deal 
In the Form of Icicles ( a Foot or more in length ) 
fo many and heavy , as to break off forxte Boughs 
with their Weight; and I was then told, that in 
forne Places great Branches of Trees were fo broken 
offj which muft needs be from the continuing to freeze 
during the fa! 



And truly the Generation of Hail in general, is & 
thing which deferves to be farther inquired into, than 
(I think) hath yet been done. I find Mr.' ffaffy (in 
his Narration) afcribing it to a Vapour difpofng tm 
Aqueous Parts fo to conceal, And not unlikely, 
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If I may interpofc my Opinion ; you may take it 
thus : 

Thunder and Lightning are (b very like the Effe&s 
of fired Gun-powder, that we may reafonabiy judge 
them to proceed from like Caufes. The violent Ex- 
plofion of Gun-Powder, attended with the Noife and 
Flafh , is ib like that of Thunder and Lightning, as 
if they differed only as natural and Artificial; as if 
Thunder and Lightning were a kind of Natural Gun- 
powder , and this a kind of Artificial Thunder and 
Lightning. 

Now the principal Ingredients in Gun-powder are, 
Nitre and Sulphur (the Admiftion of Char-cole being 
chiefly to keep the Parts feparate for the better kind- 
ling of it). So that if we fuppofe in the Air, a 
convenient Mixture of Nitrous and Sulphurous Va- 
pours, and thole by Accident to take Fire ,• fuch Ex- 
plofion may well follow, with fuch Noife and Light, 
as in the firing of Gun-powder. And being once 
kindled, it will run on from Place to Place as the 
Vapour leads it, as in a Train of Gun-powder, with 
like Effe&s. 

This Explofion, if high in the Air, and far from 
us, will do no Mifchief, or not confiderabie ; like a 
parcel of Gun-powder fired in the open Air, where 
is nothing near to be hurt by it : But if near, to us (or 
amongft us) it may kill Men or Cattle, tear Trees, 
fire Gun-powder, break Houfes, or the like ,• as Gun- 
powder would do in like Circumftances, 
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Now this nearnefs or farnefs may be eflimated by 
the Diftance of Time between feeing the Flafh of 
Lightning, and hearing the Noife of the Thunder. 
For though in their Generation, they be fimultaneous ; 
yet (Light moving fafter than Sound) they come to 
us fucceflively. I have obferved that, commonly, the 
Noife is about Stven or Eight Seconds after the 
Flafh ( that is, about half a quarter of a Minute ) • 
but fometimes much fooner, in a Second or Two, or 
lefs than fo, and almoft immediately upon the Flafh. 
And at fuch time, the Exploflon muft needs be very 
near us, or even amongft us. And, in fuch Cafes, 
I have (more than once) prefaged the Expe&ation 
of Mifchief, and it hath proved accordingly, in the 
Deftrudion of Men or Cattel, and the like. (As 
once at Oxford; when, within half an Hour after fuch 
Prefage, I heard of one killed at Medley, hard by, 
and others endangered ; and another time at Toivce. 
fier % when within a few Hours after, we heard of Five 
Peribns killed at Evert on, about Four or Five Miles 
from us, and others wounded ; befide other Hurt 
done.) 

Now, that there is in Lightning a Sulphurous Va- 
pour, is manifeft from the Sulphurous Smell which 
attends it, efpecially when Hurt is done; and even 
where no Hurt is done, from the Lightning it felf, 
more or kfs difcernable. And a fbuifry Heat in the 
Air, is commonly a Fore-runner of Lightning (boa 
after. 

And that there is alfb a Nitrous Vapour with it, 
we may reafonably judge, becadfe we do not know 
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of any Body (o liable to a fuddain and violent Ex- 
plofion. 

Now thefe Materials being admitted, it remains to 
be confidered, how they may be kindled in order to 
fuch Explofion. As to which, I have been told from 
Chymifts (though I have not (een it tryed) That a 
Mixture of Sulphur , Filings of Steel, with the Ad* 
million of a little Water, will not only caufe a great 
EfFervefcence, but will of it felf break forth into an 
a&ual Fire. 

So that there wants only fome Chalybeat or Vi- 
triolick Vapour (or fome what equivalent) to produce 
the whole Effed: (there being no want of Aqueous Mat- 
ter in the Clouds.) 

And there is no doubt, but that amongft the various 
Effluvia from the Earth, there may be copious Sup- 
plies of Matter for fuch Mixtions. 

And 'tis known, that Hay, if laid up too Greets 
will not only heat, but take Fire of it Cdf. 

And while we are difcourfing of this, it may fug- 
ged fomewhat ns to the Generation of Hail, which 
is very oft an attendant of Thunder and Lightning. 
5 Tis well known, in our artificial Congelations, that a 
Mixture of Snow and Nitre (or even common Salt) 
will caufe a prtfent and very fudden Congelation 
Water. And the fame in Clouds may caufe that 
HaiMtones, And the rather, becaufe (not only in 
thofe prodigioufly great, but in common Halftones) 
there feems fomewhat like Snow rather than ke, in the 
rnidft of them. 

And 
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And, as to thofe in Particular (of which we arc 
now fpeaking) fo very large (as to weigh Half & 
■Pound", or Three Quarters of a Pound) fuppofing 
them to fall from fo great a Height, as 'tis manifeft 
they did by the Violence of their Fall : 'Tis very pof- 
fible, that, though their firft Concretion, upon their 
fuddain Congelation, might be but moderately great, 
as in other Hail ; yet, in their long Defcent, if the Me- 
Sum through which they fall were alike inclined to 
Congelation, they might receive a great Acceflion to 
their Bulk, and divers of them incorporate into one. 
Like as in thofe Icicles before mentioned. 

Thefe have been my Thoughts, occafioned by the 
Confederation of the furprizing Greatnefs of thefe 
Hail-ftones , with the great Thunder and Lightning 
which did attend thefe Storms. 



TQVRS, &c. 



V. Extra3 



